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Road should be viewed as an important national 
assets. Like any other assets, roadmust be regularly 
maintained to keep them serviceable. The aim of this 
study is to investigate on how to improve road 
maintenancemanagement system in order to reduce 
time and cost. The study is carried outthrough 
interviews, questionnaires and archives from the 
Public Work Department.Interviews were conducted 
with the personnel involving in road 
maintenancemanagement. The questionnaires were 
distributed to those who are involved inmaintenance 
activities at the Public Work Department. The type 
of road involved inthis study was a Federal Road, 
P27 under Public Work Department supervision. 
Thedata collected were analysed using an average 
index method to obtain the result.From the result, 
the most common problem occur during the 
implementation ofRoad Maintenance Management 
System is to get the funds for the roadmaintenance. 
Public Work Department should consider 
monitoring the work carriedout by the concessioners 
in order to improve the Road Maintenance 
Management System. 
 





According to Ahmad (2002) Maintenance is always 
structure in order to maintain its serviceability and 
to prevent deterioration that may shorten the service 
life. In reality, maintenance works are not given the 
attention it should have a budget allocated for 
maintenance work in which seldom become a prior 
consideration. However, it is a fact that maintenance 
is the most important and the activity to be 
maintaining serviceability of structure until the end 
of its service life. 
 
Structures as stated do not solely refer to buildings. 
Other structures such as bridges and road or any 
kind of engineering structures are also included. 
Maintenance on these structures may differ in 
various ways, but all of it must be carried out in a 
strategic and systematic way. This study is 
conducted to investigate on how to improve Road 
Maintenance Management System. Derek et al 
(1986) described three main problems in 
maintenance which areinadequate financial, bad 
management, and poor design. The aim of this study 
is investigation on how to improve road 
maintenance management system. To achieve the 
aim of this study, the following objectives have been 
set: 
i. To study the road maintenance management 
system in the Malaysia construction industry; 
ii. To identify the common problem in road 
maintenance management system; and 
iii. To identify the basic approach for improving 
road maintenance management system. 
 
 
2. LITERATURE REVIEW 
 
The purpose of literature review was to study the 
theoretical background on about Road Maintenance 
Management System through the journals, books, 
references, internet and articles. The study was 
related to the aim and objectives of this study. 
 
2.1. Definition of Maintenance 
Maintenance consists of a set of activities directed 
toward keeping a structure in a serviceable state. For 
pavement, this includes such work as patching, 
crack, filling and so 
They are two types of maintenance: 
• Maintenance involving repairing work 
• Maintenance involving prevention work. 
Reparation can be described as rehabilitation or 
replacement of spoiled components meanwhile 
prevention is to prevent defects from occurring. 
 
2.2. Function and Value of Maintenance 
The effectiveness of a maintenance system or work 
can be assessed through the performance of 
structure before and after maintenance. The best 
person to do the assessment will be the users 
themselves because only users will feel the 
differences and therefore can comment on the 






2.2.1. Function of Maintenance 
Maintenance works are done to achieve desired 
goals determined during stages. The main functions 
in maintaining the roads in a condition that gives 
good service and maximum safety to the travelling 
public. 
 
2.2.2. Value of Maintenance 
 
What is the actual value of maintenance? Building 
or any other structure that will last longer with 
proper and continuous maintenance. Poor 
maintenance may result in the need for reparation, 
renovation or reconstruction, which will increase in 
cost at the end of life cycle of the structure. The 
value of maintenance is discussed from the aspect 
of: 
i. Time: Compared to time required for 
reparation and renovation on a structure, 
maintenance consumes less time, but can produce 
better quality results. Besides, work qualities for 
maintenance are also relatively lesser compare to 
reparation and renovation. 
ii. Cost: Definitely the costs required by 
maintenance are lesser then cost required torepair or 
to rebuild a structure. Furthermore, a specific 
structure can still berunning under maintenance 
hence saving cost from the economic 
perspective.For example, closing a runway is a must 
for resurfacing, will lower thebenefit that can be 
generated during that period. 
iii. Structure value and performance: 
Structure will have high value and good 
performance during its service life if maintenance 
works are done according to schedule and plan. 
Without proper maintenance, a structure will not be 
able to provide services at its maximum 
performance all the time. 
 
2.3. Objective of Road Maintenance 
Management System. 
 
i. Provide the economic and managerial framework 
for deciding the optimal level of maintenance 
funding and the optimum level of pavement 
condition nationwide in both the long-term and 
short-term perspectives. 
 
ii. Provide sound methods for developing annual 
works programmers and determine resource 
requirements and budgets. 
 
iii. Allocate funds in a rational and optimized 
manner to the various maintenance tasks and 
administrations, particularly under budgetary 
constraints. 
 
iv. Schedule and perform the work. 
 
v. Monitor the efficiency and effectiveness of the 
works carried out. 
 
vi. Evaluate the consequences of delaying or 
postponing maintenance on future. 
 
2.4. The Road maintenance Management 
Process. 
 
Road maintenance management process may be 
summarized as follows: 
 
i. Inventory-The purpose of the inventory data is to 
establish what there is to be managed and where it is 
located. 
 
ii. Condition-The condition of a road needs to be 
measured or assessed with sufficient precision to 
enable the need for repair or replacement to be 
established within a framework of priorities. 
 
iii. Traffic-The purpose of the road network is to 
carry traffic. The amount of traffic on a particular 
road is an important factor for establishing priorities 
for repair or replacement. The amount of traffic also 
contributes to deterioration. 
 
iv. Deterioration-All roads deteriorate. It is the rate 
at which deterioration will take place that needs to 
be understood as an essential element of a long-term 
road maintenance strategy. 
 
v. Costs and benefits-These are the basis of 
prioritization within a road management system that 
aim to maximize benefits to society rather than 
respond to political pressures. 
 
vi. Resources-We defined these to be the physical 
constraints including people and their abilities 
together with the equipment and materials. 
 
vii. Budget-This provides the financial constraint 
that limits repairs and replacements. The overall 
budget is likely to be subdivided into allocations for 
specific sub-networks such as main roads and 
secondary roads.  
 
viii. Standards and policies-These reflect the long-
term plans and will be developed by predicting the 
future network condition in response to different 
budgets, different traffic predictions and different 
standards and policies. 
 
ix. Management information-Effective decision-
making and subsequent audit depend upon the 
quality of information. All the information involved 
in the various components of the system must be 
readily available and in appropriate form for each of 





2.5. Problem or Issue of Road Maintenance 
management System. 
 
Haas et al (1994) have grouped the RMMS related 
issues and expectedoutputs at legislative level, 
administrative level and technical level. 
 
2.5.1. Legislative Level Issues 
The legislative level issues as given below are fairly 
broad in scope and mustbe recognized by the 
administrative and technical levels. 
i. Justification of budget request. 
ii. Effects of less capital and maintenance funding; 
iii. Effects of deferring work or lowering standards. 
iv. Effects of budget request on future status 
network. 
v. Effects of increased load limits. 
 
2.5.2. Administrative Level Issues 
The administrative level issues are related to the 
decision making processincluding budget and 
programming priorities. 
i. An objectively based priority program to provide 
justification for budget requests. 
ii. A summary assessment of the current status of the 
network, in graphical and tabular format, based on 
inventory measurements. 
iii. The means for quantitatively determining the 
effects of lower budget levels, and the budget level 
required to keep the network in its present state. 
iv. The means for quantitatively demonstrating the 
effects of deferring maintenance or rehabilitation. 
v. Estimates of the future status of the network (in 
terms of average serviceability, condition, safety, 
etc.) for the expected funding. 
vi. Costs of pavement management implementation, 
including inventory, assignment of responsibility 
and manpower requirements; implementation 
staging and schedule. 
vii. Implementation experience of others and 
documentation of their experience. 
 
2.5.3. Technical Level Issues 
From a technical perspective, pavement 
management involves a large number of issues and 
questions. In addition, the question and issues faced 
at the administrative level must be appreciated if 
technical activities are to be meaningful. The 
following is an example listing of some of the key 
questions for this level, involving both network and 
project considerations  
i. Inventory database design and operation; 
ii. Methods and adequacy of inventory database. 
iii. Models for predicting traffic, performance, 
distress, skid, etc., - their reliability, consistency, 
reasonableness, deficiencies. 
iv. Criteria for minimum serviceability, minimum 
skid, maximum distress, minimum structural 
adequacy – reasonableness, effects of changes in 
criteria. 
v. Models for priority analysis and network 
optimization 
vi. Verification of models. 
vii. Relating project (sub) optimization to network 
optimization 
viii. Method for characterizing materials and using 
results. 
ix. Sensitivity of model analysis results to variations 
in factors. 
x. Construction Quality control. 
xi. Effects on construction and maintenance on 
pavement performance. 
xii. Communication among design, construction and 
maintenance, within existing administrative 
structure. 
xiii. Guidelines of pavement management 
implementation. 
xiv. Relating pavement management to maintenance 
management. 
xv. Improving the technology of pavement 
management and making use of implementation 
projects for this purpose. 
 
2.6. Improving Road Maintenance 
Management System. 
 
Every system which is practicing now has their 
strength and weakness together with the 
improvement in technology. So, for the Road 
Maintenance Management System was not excluded 
and need to improve the system time by time. A 
systematic approach to maintenance management is 
needed for several reasons. 
i. Provide information on the current state of 
pavements and forecast future condition; 
ii. Give objective alternatives for maintenance 
policies. 
iii. Provide a sound basis for resource allocation and 
optimal use of funds. 
iv. Increase the effectiveness of management and 
provide savings in expenditure. 
v. Provide an objective, rapid and repeatable system 
for decision making. 
 
Grigg (1985) was concluded that five categories 
interdisciplinary need toimprove in maintenance 
management. 
i. Improve the processes of public works 
management. In this category four elements of the 
research problem appear: to improve the 
effectiveness of public works managers, to improve 
the processes of management, to use computer – 
based tools, and to encourage innovation in 
management. 
ii. Utilize new technologies and materials in road 
management. This field of technology contains 
many opportunities for improving the cost 
effectiveness of services, including instruments to 
measure performance and predict failures, materials 




systems and models to locate problems, and making 
in situ repairs and tests. 
iii. Reduce constraints caused by codes, standards 
and incentive structures. The specific studies 
needed, according to that report, were an inventory 
of federal standards, an analysis of relationships 
between key federal standards and the related state, 
local, and professional standard areas; an evaluation 
of the likely impact of federal standards on the 
overall cost; and an analysis of the opportunity 
costs. 
iv. Improve the financial capacity for road 
maintenance management. Four elements to this 
question include managing finances to make 
services self-supporting, determining the best roles 
of the three levels of government, evaluating tax and 
regulatory policies, and evaluating the results of 
privatization. 
v. Adjust maintenance management of future pattern 
of living. Consider trade-offs, and where a level or 






The purpose of research methodology is to provide a 
sound platform for theresearcher to achieve the aim 
and objectives of the study. This chapter highlights 
thechronological order of research methodology, 
discusses on how the researchmethodology will be 
conducted in order to achieve the objectives of this 
research. Itis also important in obtaining relevant 
primary data from the selected group. Fromthere, an 
analysis is conducted to study the data obtained 
from respondent andfinally, based on the results 
obtained, a conclusion is derived. 
 
Research methodology can be broken down into 
fivestages. They are listed below in chronological 
order: Data collection; Data analysis; and 
Conclusion and comment 
 
3.1. Data Collection 
Data can be obtained from various sources and it is 
important to look for data at the right place. Data 
required for research purpose can be divided into 
two types, as discuss below. 
3.1.1. Primary data 
The collection of first-hand information from the 
target audience. The data collection can be done 
through two methods as follows: 
 
i. Questionnaires 
A questionnaire can be drawn up and distributed to 
the target personnel to obtain the required data. In 
this study, 30 of questionnaires were distributed to 
those who are involved in maintenance activities at 
Public Work Department. This main purpose is to 
identify problem and improving the RMMS. 




Interview is very important and the main source to 
obtain the data for thisstudy. Interview method was 
used to clarify the data obtained from archivesand 
questionnaires. This step is important to further 
understand themaintenance process of works in 
PWD. Interviews were held withmaintenance 
officers of Department Of Maintenance, PWD to 
obtain direct information and data needed. 
 
iii. Archive 
Archives data is the data obtained from the PWD. 
From archives that enabledthe identification of area 
of study. The use of this data is to confirm 
allinformation and other details to be used in the 
final analysis of this research. 
 
3.1.2. Secondary data  
This data can be obtained through literature, 
references such as books, journals, conference 
papers, magazines, newspapers, reports, internet 
surfing and so on. 
 
3.2. Data Analysis 
 
All data must be scrutinized carefully to eliminate 
the irrelevant elements. Relevant and useful data 
will be sorted and organized in such a way as to 
simplify data analysis. Statistical tools will be 
applied in computing results and drawing 
conclusions. 
 
All data must be scrutinized carefully to eliminate 
the irrelevant elements. Relevant and useful data 
will be sorted and organized in such a way as to 
simplify data analysis. Statistical tools will be 
applied in computing results and drawing 
conclusions. 
 
3.3. Average index 
 
Abd. Majid, and McCaffer (1997), show the average 
index is calculated using the following formula 
Average Index =Σaixi/Σxi 
 
Where, 
ai = constant that represent the weight of i, 
xi = variables that represent the respondent 
frequency for i 
i = 1,2,3,4,5. 
To determine the satisfaction level of related 
personnel on maintenance management system, 
average index method with five different scales is 
used. The scales are shown below: 
1 = ‘Very satisfied’ 1.00 < Average Index < 1.50 
2 = ‘Satisfied’ 1.50 < Average Index < 2.50 




4 = ‘Not satisfied’ 3.50 < Average Index < 4.50 
5 = ‘Least satisfied’ 4.50 < Average Index < 5.00 
4. Discussion 
 
The first discussion is to conduct the study 
on Road Maintenance ManagementSystem in the 
Malaysia Construction Industry has been achieved. 
The RoadMaintenance Management System for the 
current practice at public WorkDepartment can be 
concluded by a few parts. 
Firstly is Initiation. That is obtain 
information about the asset (road) from the database, 
annual data collection, feedback and also the 
complaint system; 
Secondly is about planning. It is talking 
about plan the budgeting using the prioritizing 
system are HDM4/BMS/SPRS; 
Thirdly is about execution. In the Public 
Work Department State and Concessioners should 
use the work program for project implementation. 
The next one is talking about 
Monitoring/control for example PWD control the 
maintenance based on monthly progress, quarterly 
financial meeting and audit; and 
The last one is about Evaluation. This is 
based on performance monitoring and system 
improvement. 
The following is the solution of the problem: 
• Improve the process of public work 
management 
• Utilize new technologies and material in 
road management. 
• Reduce constraints caused by codes, 
standard and incentive structure. 
 
 
4. CONCLUSION  
 
The conclusion is to identify the basic approach for 
improving the Road maintenance management 
System has been achieved. Currently the road 
maintenance was carried out by the concessioners. 
There are few problems identified from this 
privatization. Therefore, Public Work Department 
needs to improve the system of monitoring the work 
done by the concessioners. Besides that, the other 
approach was also important is planning the budget 
in a rational and optimized manner to obtain the 
optimum maintenance work. We have prepare a few 
solution to solve the problem hope it can be a good 
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